Bronchoscopy showed blood in the left main bronchus but bronchograms were normal. The patient recovered spontaneously and was discharged on tetracycline.
Two patients with Goodpasture's syndrome are reported. One showed an apparently spontaneous remission and has survived in good health for over five years since the onset of his illness; he was treated for part of this time with steroids and chlorambucil. The second patient failed to respond to steroids but appeared to improve rapidly from a moribund state on administration of azathioprine; he remains well, although in mild renal failure, over a year later.
The management of 35 other patients reported to have survived this illness is reviewed. It appears that both the renal and pulmonary features of Goodpasture's syndrome may undergo spontaneous remission, and that the latter can sometimes be suppressed with steroid or immunosuppressant therapy. On four occasions the pulmonary manifestations of the disease have been arrested by nephrectomy. Although Goodpasture's syndrome is usually thought to be a severe and rapidly fatal condition, a number of reports of survival have appeared in the literature. The disease appears to undergo spontaneous remissions and relapses. The purpose of this paper is to report two further survivors whose management included immunosuppressant therapy and to suggest that an aggressive therapeutic regimen may allow other patients with this illness to recover. CASE REPORTS CASE 1 A 57-year-old negro man was initially admitted on 19 May, 1966 with a one-month history of left-sided chest pain, breathlessness, and coughing up 2 to 3 teaspoonsful of blood daily for about five days. At this time he had a blood pressure of 140/80 mmHg and the only abnormalities on examination were fine basal crepitations. The haemoglobin was 12-2 g/ 100 ml and the blood count normal. The urine showed a trace of protein and 10 red cells/ high-power field. The blood urea was 20 mg/100 ml. The chest radiograph showed patchy alveolar infiltrates in the left perihilar area and the right upper and mid zones.
Bronchoscopy showed blood in the left main bronchus but bronchograms were normal. The patient recovered spontaneously and was discharged on tetracycline.
He was readmitted on 1 July, 1966 because of continued pink staining of the sputum, shortness of breath, and ankle oedema. Physical examination revealed evidence of congestive cardiac failure, and on this occasion his haemoglobin was found to be 5.1 g/100 ml and the reticulocyte count 1x4%. The serum iron was 57 ,ug/100 ml, total iron-binding capacity 204 ,tg/100 ml, saturation 28%. The white count was 3,200/mm3 with a normal differential. The blood urea had risen to 50 mg/ 100 ml and the urine showed 50 red cells/high-power field. There was no laboratory evidence of any bleeding disorder or of gastrointestinal haemorrhage. The patient received 5 units of blood together with digitalis and diuretics and rapidly improved. The chest radiograph on this occasion showed a small right upper lobe alveolar infiltrate. A renal biopsy showed subacute proliferative glomerulonephritis, and haemosiderin-filled macrophages were seen in the sputum. The patient's blood urea rose to a peak of 75 mg/ 100 ml and then began to fall. At this time he was started on prednisone, 30 mg daily. He has remained well, without haemoptysis, since then. On 12 May, 1967, coarse and granular casts and further red blood cells were found in the urine. He was started on chlorambucil, 4 mg daily; this was reduced to 2 mg daily in October 1967 and was stopped in February 1968. Reduction of the prednisone was started in July 1967 and this drug was stopped in January 1969. When last seen in October 1970, the patient was well, though his blood pressure had risen to 220/110 mmHg. The haemoglobin was 13-6 g/100 ml, blood urea 19 mg/100 ml, and creatinine 19 mg/100 ml. The ESR was 29 mm/hour and the serum proteins minute. Traces of protein persisted in the urine but the chest radiograph was normal. Lung volumes, spirometry, and single breath transfer factor were normal at this time.
CASE 2 A 51-year-old white man was first seen on 3 November, 1969 with a history of shortness of breath, weakness, and an infiltrate having been seen on a chest radiograph. His blood urea was 22 mg/ 100 ml but urinalysis and the blood count were normal. He was subsequently admitted on 14 May, 1970 with a three months' history of increasing fatigue, exertional dyspnoea, and coughing up small amounts of blood. Physical examination revealed no abnormalities other than pallor and fine basal crepitations. Blood pressure was 120/70 mmHg. Laboratory investigations showed 1-2 g proteinuria /24 hours, a haemoglobin of 7-8 g/ 100 ml, and a blood sedimentation rate of 137 mm/hour. The reticulocyte count was 5%, serum iron 46 ugg/100 ml, ironbinding capacity 202 jug/100 ml, and saturation 23%. The white cell count was 12,600, 75% polymorphs and no eosinophils. The bone marrow showed diminished amounts of stainable iron. Urine microscopy showed 280 million red cells, 70 million white cells, and a large number of hyaline and granular casts per 12 hours. Plasma protein electrophoresis and electrolytes were normal. The rheumatoid factor and lupus erythematosus tests were negative. The blood urea was 44 mg/ 100 ml, creatinine clearance 31 ml/minute, and an infusion intravenous pyelogram showed poor function in bilaterally enlarged kidneys. The chest radiograph showed a bilateral alveolar infiltrate in the middle and lower zones. Spirometry was normal. There was no evidence of blood loss other than into the lungs nor of any abnormality of blood coagulation. Renal biopsy showed subacute and chronic proliferative glomerulonephritis and a muscle biopsy was normal. Serum complement was normal, but there was a slight increase in flA/,8iC globulin to 210 (normal range 123-167) mg/ 00 ml.
He was treated with blood transfusion and prednisolone, 60 mg daily. He felt better and his radiograph began to improve. However, two and a half weeks later he was readmitted with severe dyspnoea, profuse haemoptysis, and haematuria. The chest radiograph showed gross pulmonary haemorrhage (Fig. 1) and the blood urea was 130 mg/100 ml. The haemoglobin had fallen to 6-8 g/ 100 ml. A blood transfusion was given and treatment with azathioprine, 200 mg daily, was started on 17 June, 1970, when the patient appeared moribund. The steroids were gradually reduced and were eventually withdrawn on 12 August, 1970. The patient felt much less dyspnoeic and the haemoptysis stopped. The blood urea fell over three weeks to 22 mg/100 ml. The chest radiograph cleared rapidly over two weeks and has remained normal since (Fig. 2) . Since this time, his condition has been good and he has been able to return to full-time employment on a 40 g Table I . Several had only mild renal disease, but two were in acute renal failure. One of these two responded to dialysis alone and was well 13 months later (Munro, Geddes, and Lamlb, 1967) ; the other remained anuric 22 months later though the pulmonary haemorrhage ceased while the renal failure was controlled by long-term haemodialysis (Freeman, Vertel, and Easterling, 1966 (Lehman and Cross, 1961) and 20 months (Joseph, 1963) after diagnosis. Our first patient may well have undergone a spontaneous remission and it is impossible to assess the effect of therapy.
Immunosuppressant therapy has been used previously with success in five patients (Corley, Lessner, and Larsen, 1966; Campanacci et al., 1969; Everett et al., 1970; Michael et al., 1967) and antilymphocytic antiserum in one patient (Pirofsky, Bardana, Bayracki, and Porter, 1969) . In some of these there has been evidence of improved renal function as well as cessation of pulmonary symptoms, though this is also true of several of those who improved spontaneously. In our second patient and the patients described by Corley et al. (1966) (Siegel, 1970) , three were treated when in severe renal failure and did not respond (Duncan, Drummond, Michael, and Vernier, 1965; Heale, Matthiesson, and Niall, 1969) , but one was treated at an early stage in the illness and his renal disease continued to progress (Holman, Hutt, Brittain, and Hammond, 1966) . There are reports of five patients treated by nephrectomy. Siegel (1970) reported a patient who had failed to respond to dialysis and immunosuppressive therapy and rejected a cadaveric renal graft. Subsequent removal of the three kidneys resulted in prompt resolution of the pulmonary symptoms. The patient then underwent a successful kidney graft and remained free of all symptoms 40 months later. Shires et al. (1968) reported two patients, whose pulmonary haemorrhage failed to respond to dialysis and ceased only after bilateral nephrectomy. They were subsequently treated with renal transplantation and immunosuppressants and remained free of symptoms after one and two years respectively. Maddock, Stevens, Reemtsma, and Bloomer (1967) reported a patient whose pulmonary 3F haemorrhage continued unabated on steroids but stopped after nephrectomy with renal dialysis and reduction in the dose of steroids. Subsequent renal transplantation enabled him to remain well nine months later. One further patient is reported to have died after rejection of a kidney graft (Cleveland, Lee, Prout, and Hume, 1964) . The details given in this report do not allow an assessment of his response.
Reports of unsuccessful management of Goodpasture's syndrome far outnumber those of patients who recovered. Many who died were treated with steroids, and the literature has recently been reviewed by Proskey et al. (1970) and previously by Benoit et al. (1964) . In general, those patients who survive have less severe renal disease than those who do not. It must be suspected that many mild cases remit spontaneously and remain undiagnosed or unreported, and that the syndrome is probably less frequently fatal than would appear from published cases.
Progressive renal disease is usually responsible for the patient's death, though occasionally suffocation due to severe pulmonary haemorrhage has been the terminal event. In many patients, however, persistent anaemia due to pulmonary haemorrhage is an important cause of symptoms. Medical management of the renal failure alone has only rarely enabled remission to occur, the pulmonary haemorrhage usually continuing unabated. Steroids and immunosuppressants may sometimes arrest the pulmonary haemorrhage, but no therapy has been shown definitely to improve the renal lesion. In a disease which undergoes spontaneous remissions this is likely to be difficult to prove.
From a practical point of view, the patient fulfilling the criteria for Goodpasture's syndrome may be regarded as having a disease occasionally subject to spontaneous remissions. If remission does not occur, steroid treatment and, if necessary, dialysis should be instituted. The next step should probably be immunosuppressant therapy and, if this is not rapidly beneficial, consideration can be given to nephrectomy and dialysis or renal transplantation. It appears from the reported cases that it is the actual removal of the diseased kidneys rather than any of the other forms of management associated with nephrectomy and transplantation that leads to cessation of pulmonary haemorrhage. Many of these patients are relatively young and it is possible that an aggressive therapeutic programme could save more lives.
